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[Document name] SPECIFICATION 

[The name of the invention] POWDER DISPERSANT FOR HYDRAULIC 
COMPOSITIONS 



[Claim l] 

A powdery dispersant for a hydraulic composition, which 
comprises at least one copolymer obtainable by polymerizing at 
least one vinyl monomer (a) represented by the formula (1) : 



wherein R 1 and R 2 represent a hydrogen atom or a methyl group, 
R 3 represents a hydrogen atom or -COO(AO) n X, m is a number of 
0 to 2, p is a number of 0 or 1, AO represents a C 2 _ 4 oxyalkylene 
group or an oxystyrene group, n is the average mole number and 
is a number of 2 to 300 and X represents a hydrogen atom or a 
C 1 _ 1Q alkyl group; 

with at least one vinyl monomer (b) represented by the 
formula (2) : 



[claims] 




(i) 




COOM 



(2) 



wherein R 4 , R 5 and R 6 are the same as or different from one another 
and each represent a hydrogen atom, a methyl group or - 
(CH 2 ) ml COOM 2 in which -( CH 2 ) ml COOM 2 may be combined with - COOM 1 
or another - (CH 2 ) ml COOM 2 to produce an anhydride, M 1 and M 2 of 
these groups not being present, M x and M 2 represent a hydrogen 
atom or a polyvalent metal and m 1 is a number of 0 to 2, 

in which the average mole number of C 2 . 4 oxyalkylene groups 
or oxystyrene groups added to the dispersant molecule is 45 to 
150, (a) / [ (a) + (b) ] x 100 ranges from more than 0 to 45 (mole%) 
and at least part of the copolymer is a polyvalent metal salt, 
[claim 2] 

The powdery dispersant according to claim 1, wherein all 
the above-mentioned copolymers are polyvalent metal salts, 
[claim 3] 

A hydraulic composition comprising the powdery dispersant 
described in claim 1 or 2 and a hydraulic compound. 
[Detailed description of the invention] 



hydraulic compounds such as cement, gypsum etc., particularly 
for use in grout mortar and a hydraulic composition comprising 
the same. 



[OOOI] 



[Field of 



the invention] 



The present invention r 



elates to a powdery dispersant 



for 



[0002] 
[Prior Art] 

As a dispersant for hydraulic compounds, a monovalent 
metal salt of a polycarboxyl ic acid-based copolymer has been 
used usually as a liquid product because of its high 
dispersibili ty . For further improvement of convenience, the 
metal salt is formed into a powdery dispersant, and a product 
comprising this powdery dispersant premixed with powdery 
materials such as hydraulic compounds, aggregate etc. has been 
developed . 

However, there are cases where the monovalent metal salt 
of a polycarboxylic acid-based copolymer is hardly dry-powdered 
at room temperature, or even if it can be dry - powdered , the 
long-term shelf stability thereof prior to use, that is, the 
absence of adhesion (pressure resistance) attributable to the 
pressure in a package and the absence of adhesion and 
deterioration in dispersibility (humidity resistance) 
attributable to moisture absorption, is not satisfied in high 
levels . 
[0003] 

As the method of obtaining a powdery dispersant, JP-B 
2669761 (JP-A 6-239652) discloses a method of spray-drying a 
liquid polycarboxylic acid-based copolymer and inorganic 
powder, JP-A 9-309756 discloses a method of converting a 
copolymer consisting of a polyalkylene glycol alkenyl ether 
having a few alkylene oxide molecules added thereto and maleic 
anhydride into a polyvalent metal salt, JP-A 11-310444 



discloses a method of using a water-soluble vinyl copolymer in 
combination with a water - sparingly - solubl e , specific metal 
salt or metal hydroxide, and JP-A 2000 -26145 discloses a method 
of dry-powdering a (meth) acrylate - based cement dispersant 
having a specific structure wherein the average number of 
alkylene oxide molecules added is 20 to 109. 
[0004] 

[The problems to be solved by the invention] 

When a powdery dispersant is used in a large amount in 
large scale in a factory in an environment where the temperature 
and humidity are not necessarily regulated, there is demand for 
a powdery dispersant with further improvements in pressure 
resistance and humidity resistance. On the other hand, there 
is also demand for a powdery dispersant with dispersion 
performance which is particularly capable of dispersing mortar 
in a hydraulic composition without conferring excessive 
viscosity on the mortar, particularly for use in a large amount 
of powder (particularly for use in grout mortar) which should 
be endowed with suitable viscosity and dispersed on the spot. 
In the prior techniques, however, a means of mixing an inorganic 
powder not contributing to dispersion of hydraulic compounds 
or a means of incorporating a large amount of salts is adopted, 
so there are worries about reduction in the efficiency of 
dispersion by the powdery dispersant or the deterioration of 
physical properties which may be caused by the powdery 
dispersant after hardening of the dispersant system. 

[0005] 




The object of the present invention is to provide a powdery 
dispersant which is excellent in pressure resistance and 
humidity resistance without hindering pumping etc., even if a 
polycarboxylic acid copolymer hardly dry-powdered at room 
temperature is industrially dry - powdered , and which can confer 
stable dispersibili ty on a hydraulic composition, in particular 
on a hydraulic composition for mortar grout. 



The dispersant is a powdery dispersant for a hydraulic 
composition, which comprises at least one copolymer obtainable 
by polymerizing at least one vinyl monomer (a) represented by 
the formula (1) : 



[0008] 
[in the formulla, 
R1,R2: hydrogen atom or methyl group 
R3 : hydrogen atom or -CO0(AO)nX 
m: a number of 0 to 2 
p: a number of zero or 1 

AO: an alkylene group of the carbon number 2 to 4 or oxystyrene 



[0006] 

[Means to solve the problem] 



[0007] 




(1) 
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group 

n: the average added mole number and a number of 2 to 300 
X: hydrogen atom or an alkyl group of the carbon number of 1 
to 18] 



[0009] 
[chem 4] 



r n=c /r5 

/ ^COOM 1 
R 6 



(2) 



[OOIO] 

wherein R 4 , R 5 and R 6 are the same as or different from one another 
and each represent a hydrogen atom, a methyl group or - 
(CH 2 ) ml COOM 2 , - (CH 2 ) ml COOM 2 optionally being combined with - COOM 1 
or another - (CH 2 ) ml COOM 2 to form an anhydride, M 1 and M 2 of these 
groups not being present, M 1 and M 2 represent a hydrogen atom 
or a polyvalent metal and m : is a number of 0 to 2 , 

[OOII] 

[Embodiment of the invention] 

The present inventors have paid their attention to a 
polyvalent metal salt of a polycarboxyl ic acid-based dispersant 
being easily dry-powdered without any decreased dispersibility 
and have attempted to determine the most suitable structure of 
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the polycarboxylic acid-based dispersant to perform pressure 
resistance and humidity resistance in a good balance between 
both. As a result, the present inventors have found that the 
added mole number of C 2 . 4 oxyalkylene groups or oxystyrene groups 
(referred to hereinafter as specific AO groups) being present 
in the dispersant and the copolymering mole ratio M a (mole %) 
of the monomer (a) of the dispersant are the most significant. 
That is, the pressure resistance tends to get better as the added 
number of the specific AO groups increases and M a decreases. 
The humidity resistance, on the other hand, tends to get better 
as the added number of the specific AO groups increases and M a 
increases. The range to assure the good balance between 
pressure resistance and humidity resistance is specified as the 
average number n M of the specified AO groups added to the 
dispersant of 45 to 150 and M a of zero to 45 mole %. In the 
dispersant satisfying these requirements, the present 
inventors have further reached use of a polyvalent metal salt 
of said copolymer in order to achieve a good dry powdering and 
a good dispersibili ty . Hereinafter, the monomers (a) and (b) , 
the copolymers etc. are described. 

[0012] 
<Monomer A> 

The monomer (A) represented by formula (1) includes 
(half ) esterif ied products of a polyalkylene glycol terminated 
by an alkyl group, such as methoxypolyethylene glycol, 
methoxypolypropylene glycol , me thoxypolybu tylene glycol , 
methoxypolys tyrene glycol and ethoxypolyethyl ene 
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polypropylene glycol with (meth) acrylic acid or maleic acid; 
ether if ied products thereof with 3 - methyl - 3 -butenyl alcohol or 
(meth)allyl alcohol; or adducts having ethylene oxide or 
propylene oxide added to (me th) acryl ic acid, maleic acid, 
3 -methyl - 3 -butenyl alcohol or (meth) allyl alcohol. R 3 is 
preferably a hydrogen atom, p is preferably 1, and m is 
preferably 0. AO is preferably an oxyethylene group. The 
monomer (a) is preferably an esterified product of alkoxy, 
particularly me thoxypolye thylene glycol with (meth) acryl ic 
acid. Two or more monomers (a) different in "n" may be used 
as a mixture thereof . n is preferably 5 to 200 , more preferably 
8 to 150. 

[0013] 
(Monomer (b) > 

The monomer (b) represented by formula (2) is preferably 
a monocarboxylic acid monomer such as (meth) acrylic acid, 
crotonic acid etc. , a dicarboxylic acid monomer such as maleic 
acid, itaconic acid, fumaric acid etc. , or an anhydride thereof 
or a polyvalent metal salt thereof, for example an alkaline 
earth metal salt, more preferably (meth) acryl ic acid or a 
polyvalent salt thereof, maleic acid or a polyvalent metal salt 
thereof and maleic anhydride, more preferably (meth) aery 1 ic 
acid or an alkaline earth metal salt thereof, and most 
preferably (me th) acryl ic acid. 

[0014] 
< Copolymer > 

The copolymers used in the powdery dispersant of the 
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present invention can be produced in a known method by using 
the monomers (a) and (b) . A plurality of monomers (a) and (b) 
can be used. Examples of methods for producing the same include 
solution polymerization methods exemplified in Japanese Patent 
Application Laid-Open No. 59-162163, Japanese Patent 
Application Laid-Open No. 62-70250, Japanese Patent 
Application Laid-Open No. 62-78137 and US Patent Nos . 4870120 
and 5137945. That is, the copolymers can be produced by 
polymerizing the vinyl monomers (a) and (b) in the ratio defined 
above in a suitable solvent. For example, the monomers may be 
reacted at 50 to 100 °C for 0.5 to 10 hours in a nitrogen 
atmosphere in water or C 2 _ 4 lower alcohol in the presence of a 
polymerization initiator such as ammonium persulfate, hydrogen 
peroxide etc. and if necessary in the presence of sodium 
hydrogen sulfite, mercap toe thanol etc. 
[0015] 

For production of the copolymers of the present invention, 
copolymerizable monomers such as acryloni tr i le , 

(meth) acrylamide, styrene, alkyl (meth) acrylates (C 1 _ 12 
acrylates which may have a hydroxyl group) , methallyl sulfonic 
acid, styrene sulfonic acid, phosphoethyl methacrylate and 
sulfoethyl methacrylate can be used in combination with the 
monomers (a) and (b) , but the starting monomers comprise 
preferably 98 to 100 % by weight of the monomers (a) and (b) . 
[0016] 

The weight average molecular weight of the copolymers used 
in the powdery dispersant of the present invention [determined 
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using polyethylene glycol standards in gel permeation 
chromatography with columns G4000 PWXL + G2500 PWXL (Tosoh 
Corp.) and eluent 0.2 M phosphate buf f er/ace toni trile - 7/3 
(ratio by volume)] is preferably in the range of 6,000 to 
1,000,000, more preferably 10,000 to 200,000 and most 
preferably 55,000 to 150,000 from the viewpoint of 
dispersibili ty and surface hardness. 
[0017] 

At least part of the copolymer of the present invention 
forms a polyvalent metal salt. The salts may be derived from 
monomers or formed through neutralization after 
copolymerization reaction . 

The polyvalent metal includes calcium, magnesium, 
aluminum etc., and calcium is particularly preferable. In 
consideration of dry-powdering, the degree of polymerization 
with polyvalent metals is preferably 5 % or more, more 
preferably 10 % or more, more preferably 20 % or more, more 
preferably 40 % or more and most preferably 50 % or more. If 
the degree of polymerization is too high, the resulting 
copolymers are poor in pumping because of excessive thickening, 
so the degree of polymerization is preferably 100 % or less, 
more preferably 90 % or less. This degree of neutralization 
is the ratio of the number of moles of total charged polyvalent 
metal salts to the number of moles of total carboxyl groups in 
the powdery dispersant, and can be calculated by quantifying 
the polyvalent metal salts in the powdery dispersant. by 
induction binding plasma emission analysis. 
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[0018] 

In the powdery dispersant of the present invention, a 
plurality of copolymers different in n M and M a can be used. If 
necessary, acid- form copolymers which are not polyvalent metal 
salts can also be used in combination. 

[0019] 

< Powdery dispersant > 
The resulting copolymers can be used as the dispersant 
after being powdered in a usual manner. Specifically, a spray 
drying method, a film drying method etc. can be mentioned. At 
the time of production, the copolymers can be powdered if 
necessar y together with organic and/or inorganic compounds as 
carriers, but these carriers are preferably not used. The 
organic compounds are preferably high -molecular compounds, and 
the inorganic compounds are preferably blast furnace slag, 
siliceous sand, silica powder, fly ash and calcium carbonate. 
When carriers are used, the amount thereof in the finally 
obtained powdery dispersant is preferably 1 to 80 % by weight, 
particularly 5 to 30 % by weight. 

[0020] 

In the powdery dispersant (I) of the present invention, the 
average number n M of specific AO molecules added is 45 to 150, 
and for pressure resistance and humidity resistance, the n M is 
5 0 or more, preferably 6 0 or more and most preferably 7 0 or more . 
For suppressing thickening of mortar and for pumping during 
production of the copolymers, the n M is 150 or less, preferably 
130 or less, more preferably 115 or less and most preferably 
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100 or less . 
[002l] 

In the powdery dispersant of the present invention, the 
ratio M a of the total monomer (a) to the total monomer (b) is 
(a) / [ (a) + (b)] x 100 of 0 to 45 mole %. For humidity resistance 
M a is preferably 5 mole % or more, more preferably 10 mole % 
or more, especially preferably 15 mole % or more. For pressure 
resistance the M a is preferably 40 mole % or less. 
[0022] 

The n M and M a can also be calculated from the ratio of 
charged monomers (a) to (b) or determined by analyzing the final 
dispersant in ^-NMR. In the present invention, the n M and M a 
of the dispersant were determined by analysis in 1 H-NMR. 
[0023] 

In the present invention, monovalent metal salts 
(preferably sodium salts) of the copolymers obtainable by 
polymerizing at least one vinyl monomer (a) with at least one 
vinyl monomer (b) can be used in combination. Some copolymers 
(acid form) consisting of the monomers (a) and (b) or some 
monovalent metal salts thereof are hardly dry-powdered at room 
temperature, but dry-powdering can be improved by 
simultaneously using copolymers which are polyvalent metal 
salts at least partially, preferably entirely. The average 
value n MP of n of the total monomers (a) constituting the 
polyvalent metal salts is preferably greater than the average 
value n MM of n of the total monomers (a) in the copolymers (acid 
form) and/or monovalent metal salts thereof (that is, n MP >n MM ) , 
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more preferably greater by 1 or more, further preferably by 2 
or more and most preferably by 5 or more. 
[0024] 

To allow the polyvalent metal salt- type copolymers to be 
present in the powdery dispersant of the present invention, the 
monovalent metal salt- type copolymers may previously be mixed 
with the polyvalent metal salt- type copolymers and then 
dry -powdered, or the monovalent metal salt- type copolymers 
having low degrees of neutralization may be converted into 
copolymers containing polyvalent metal salts by neutralization 
with a polyvalent metal hydroxide, and insofar as the polyvalent 
metal salt-type copolymers are finally contained in the powdery 
dispersant, any method can be used. 
[0025] 

From the viewpoint of anti- foaming properties, an 
anti- foaming agent is desirably added to the powdery dispersant 
of the present invention. The anti -foaming agent includes 
those based on lower alcohols such as methanol and ethanol, 
silicones such as dimethyl silicone oil and f luorosilicone oil, 
mineral oils such as materials compounded with mineral oils and 
surfactants, phosphates such as tributyl phosphate , fatty acids 
or esters thereof, such as oleic acid, sorbitan oleic acid 
monoester, sorbitan oleic acid monoester, polyethylene glycol 
fatty ester and polyethylene/polypropylene glycol fatty ester, 
and. nonionic materials such as polypropylene glycol, and 
polyethylene/polypropylene glycol alkyl ether. The anti- 
foaming agent is preferably fatty acids or esters thereof, more 




preferably polyethylene/polypropylene glycol fatty esters. 
The amount of the ant i - foaming agent added to the powdery 
dispersant is preferably 0 . 01 to 10 % by weight, more preferably 
0.05 to 5 % by weight and most preferably 0 . 1 to 3 % by weight. 
[0026] 

From the viewpoint of water solubility for practical use, 
the powdery dispersant of the present invention comprises 
preferably 50 to 100 % by weight, more preferably 70 to 100 % 
by weight and most preferably 90 to 100 % by weight of the powdery 
dispersant whose particle diameter is 500 Mm or less. 
[0027] 

The powdery dispersant of the present invention can be used 
after being premixed with hydraulic compounds such as cement, 
gypsum etc. and if necessary with aggregate. The premix can 
be used in self - leveling materials, grout for tunnels, spraying 
mortar, shr ink - free mater ial s , refractory, gypsum plaster etc . 
The hydraulic compounds include Portland cement, blast furnace 
cement, silica cement, fly ash cement, alumina cement, natural 
gypsum, gypsum byproducts, etc., preferably Portland cement, 
alumina cement and natural gypsum, more preferably Portland 
cement and alumina cement. 
[0028] 

The powdery dispersant of the present invention is used 
in an amount of preferably 0 . 01 to 5 % by weight, more preferably 
0.02 to 3 % by weight in terms of solid content in hydraulic 
compounds such as cement, gypsum etc. 
[0029] 
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[example] 
Production Example 1 

A glass reaction vessel equipped with a thermometer, a 
stirrer, a dropping funnel, a nitrogen inlet pipe and a reflux 
condenser was charged with 475 parts by weight of water, and 
the atmosphere therein was replaced by nitrogen. Then, the 
vessel was heated to 58 °C in a nitrogen atmosphere, and 3 
solutions, that is, a mixture of 295 parts by weight of methoxy 
polyethylene glycol monome thacrylate (monomer (a) , n = 10) and 
76.7 parts by weight of methacrylic acid, 44 . 9 parts by weight 
of 5 % aqueous 2 -mercap toe thanol , and 85.2 parts by weight of 
5 % aqueous ammonium persulfate, were simultaneously added 
dropwise thereto over 90 minutes. Then, the mixture was aged 
at the same temperature for 1 hour, and then 13 . 1 parts by weight 
of 5 % aqueous ammonium persulfate was added dropwise thereto 
over 3 0 minutes and thereafter aged at the same temperature for 
2 hours. The reaction solution was neutralized by adding 52.7 
parts by weight of calcium hydroxide and then cooled to give 
a copolymer having a weight average molecular weight of 36000 
[Ca salt (degree of neutralization of 80 %)] (copolymer 2 in 
Table 1) . The other similar copolymer Ca salts having degrees 
of neutralization of 80 ± 10 %, shown in Table 1, were produced 
in an analogous manner. 

[0030] 
Production Example 2 

The same glass reaction vessel as in Production Example 
1 was charged with 266 parts by weight of water, and the 
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atmosphere therein was replaced by nitrogen. Then, the vessel 
was heated to 80 °C in a nitrogen atmosphere, and 3 solutions, 
that is, a mixture of 508.5 parts by weight of 60 % methoxy 
polyethylene glycol monome thacryla te (monomer (a) , n = 120) , 
42.2 parts by weight of methoxy polyethylene glycol 
monomethacrylate (monomer (a) , n = 9) and 36.6 parts by weight 
of methacrylic acid, 44.3 parts by weight of 5 % aqueous 2- 
mercaptoethanol , and 51.7 parts by weight of 5 % aqueous 
ammonium persulfate, were simultaneously added dropwise 
thereto over 90 minutes. Then, the mixture was aged at the same 
temperature for 1 hour, and then 25.8 parts by weight of 5 % 
aqueous ammonium persulfate was added dropwise thereto over 30 
minutes and thereafter aged at the same temperature for 2 hours. 
The reaction solution was neutralized by adding 25.2 parts by 
weight of calcium hydroxide and then cooled to give a copolymer 
having a weight average molecular weight of 68000 [Ca salt 
(degree of neutralization of 80 %)] (copolymer 17 in Table 1) . 
The other similar copolymer Ca salts having degrees of 
neutralization of 80-10 %, shown in Table 1, were produced in 
an analogous manner. 

[003l] 
Production Example 3 

Copolymer 8 [Ca salt (degree of neutralization of 80 %)] 
in Table 1 was produced in the same manner as in the method of 
producing a water- soluble vinyl copolymer described in Japanese 
Patent Application Laid-Open No. 7-309656 except that calcium 
hydroxide was used in place of sodium hydroxide. 



[0032] 
Production Example 4 

Copolymer 22 [Ca salt (degree of neutralization of 80 %) ] 
in Table 1 was produced in the same manner as in the production 
method described in column 0042 in Japanese Patent Application 
Laid-Open No. 9-309756. 



[0034] 

(Note) The meanings of the symbols in the table are as follows. 
The degree of neutralization of any copolymer salts in the table 
is 80 ± 10 % . 

* MEPEG: methoxy polyethylene glycol monome thacryla t e 
' METPEG: methoxy polyethylene glycol monoallyl ether 

MAA: methacrylic acid 
' MSA: methallyl sulfonic acid 

MA: maleic anhydride 
' Mw: weight average molecular weight 

[0035] 
Example 1 

The copolymers shown in Table 1 were combined as shown 
in Table 2 to prepare dispersants which were then evaluated in 
the following manner. The results are shown in Table 2. 
Further, the n M and M a of each dispersant were measured in the 
following methods. 
[0036] 

(A) n M of the dispersant 

The dispersant dissolved in water was dried under reduced 
pressure in a nitrogen atmosphere, dissolved at a concentration 
of 3 to 4 % in heavy water and measured by 1 H- NMR . From the 
integrated area of an alkoxy group (in this case, methoxy group) 
peak and the integrated area of an alkylene oxide group (in this 
case, ethylene oxide group) peak, the total number of H atoms 
in the ethylene oxide group was determined and then, divided by 
the number of hydrogen atoms contained in one ethylene oxide 
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group to give n M of the dispersant. Measurement by 1 H - NMR was 
conducted using "UNITY- INOVA500 " (500 MNHz ) manufactured by 
Varian Co., Ltd. under the following conditions: the number of 
data points, 64000; the measurement range , 10000.0 Hz; the pulse 
width (4 5° pulse) , 60 Msec.; the pulse delay time, 3 0 sec. ; and 
the measurement temperature, 25.0°C. 
[0037] 

(B) M a of the dispersant 

The dispersant dissolved in water was dried at room 
temperature in a nitrogen atmosphere, dissolved in heavy water 
and measured by 1 H-NMR (under the same conditions as described 
above) . From an accumulated area (s) of an alkoxy group (in 
this case, methoxy group) peak and an accumulated area (S) of 
a main-chain alkyl group (in this case, methyl group) peak, [ (S 
- s) /S] x 100 was calculated to determine the ratio M a of the 
monomer (a) to the monomer (b) in the entire dispersant. 
[0038] 

(1-1) Dry -powdering properties 

An aqueous solution of each dispersant in Table 1, whose 
concentration and amount were previously regulated so as to form 
a film of about 1 mm in thickness after drying, was placed in 
a flat vessel and dried at 105 °C for 2 hours. From the dried 
dispersant film, a test specimen of 40 mm x 15 mm was prepared 
and put between fingers at a site apart by about 1 cm from one 
end in the longer direction, and the test specimen was bent by 
bending force exerted from the other end. This test was 
conducted at a predetermined film temperature, and the behavior 
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was observed and evaluated in the following criteria. "Capable 
of powdering" was given to a specimen broken by the bending force, 
and "Not capable of powdering" was given to a specimen simply 
bent without breakage. The temperature of the film was 
regulated by leaving it in a non - hygroscopic state in a 
thermostatic chamber at a predetermined temperature for 2 
hours . 

©: Capable of powdering at 40 °C 

0~® : Capable of powdering at 30 °C, but liquefying or 

not capable of powdering at 40 °C 

O: Capable of powdering at 20 °C, but liquefying or not 
capable of powdering at 30 °C 

A~0: Capable of powdering at 10 °C, but liquefying or 

not capable of powdering at 20 °C 
A: Not capable of powdering at 10 °C 
X : Liquefying at 10 °C 
[0039] 

(1-2) Pressure resistance 

250 cm 3 dispersant was charged into a polyethylene bag 
(volume: 250 cm 3 ) and, in a sealed state, left at 20 °C with 
a loading of 1000 kgf/m 2 . After 1 day and after 7 days, the 
degree of sifting through a 1410 Mm sieve was measured and 
evaluated for pressure resistance under the following criteria. 
©: Degree of sifting of 95 % (exclusive) to 100 % (inclusive) 
0~©: Degree of sifting of 90 % to 95 % 

O: Degree of sifting of 80 % to 90 % 
A~0: Degree of sifting of 70 % to 80 % 
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A; Degree of sifting of 50 % to 70 % 
X : Degree of sifting of 50 % or less 
[0040] 

(1-3) Humidity resistance 

50 g powdery dispersant (previously dried at 105 °C for 
2 hours) was placed in a 300 ml beaker and left for 7 days in 
an open system in a thermostatic chamber at 25 °C under 40 % 
humidity, and the amount of absorbed water therein was 
determined from a change in the weight thereof, to evaluate 
humidity resistance under the following criteria. 
©: Water content of 2 % or less (solid content: 98 % or more) 
0~@: Water content of 2 % (exclusive) to 4 % (inclusive) 

(solid content: 96 % (inclusive) to 98 % (exclusive)) 
O: Water content of 4 % to 6 % (solid content: 94 % to 96 %) 
A~0: Water content of 6 % to 8 % (solid content: 92 % 

to 94 %) 

A: Water content of 8 % to 10 % (solid content: 90 % to 92 %) 
X : Water content of more than 10 % (solid content: less than 
90 %) 
[004l] 

(1-4) Pumping (pump transportability) 

The viscosity of an aqueous solution of the dispersant 
(active ingredient: 40 % by weight) at 20 °C was measured with 
a Brookfield rotational viscometer, to evaluate pump 
transportability under the following criteria. 
©: Viscosity of 400 mPa's (inclusive) to 420 mPa's 
( exclusive) 
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0~©: Viscosity of 420 mPa's to 450 mPa's 

O: Viscosity of 450 mPa's to 500 mPa's 
A~0: Viscosity of 500 mPa's to 600 mPa*s 

A; Viscosity of 600 mPa's to 700 mPa's 
X; Viscosity of 700 mPa's or more 
[0042] 

(1-5) Separation resistance 

The dispersant, 360 g water, 800 g cement and 1800 g fine 
aggregate were kneaded in a mortar mixer (in accordance with 
JIS R 5201 . 8) , and the resulting mortar was packed in an inverted 
conical cylinder (device for measuring the dropping time of the 
mortar) of 300 mm in length having an upper inlet opening of 
100 mm in diameter and a lower discharge opening of 20 mm in 
diameter in such a state that the lower discharge opening was 
closed, and then the mortar was cut by rubbing on the face of 
the upper inlet opening. By opening the lower discharge opening, 
the mortar was gravi tationally dropped to determine the time 

(dropping time) elapsed until a hole in at least a part of the 
mortar was recognized by observing the upper inlet opening. A 
longer dropping time is indicative of higher viscosity of the 
concrete, thus indicating higher resistance to material 
separation. The amount of the dispersant added was regulated 
such that the mortar flow value was 290 mm ± 10 mm. 
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[0044] 

As shown in Table 2, the dispersants as Comparative 
Products 1-1, 1-3 and 1-4 where the n M is small cannot be 
dry-powdered, and Comparative Product 2 even containing a 
polyvalent metal salt is poor in pressure resistance when the 
n H is low . Further, Comparative Product 1 - 5 where the n M is large 
is poor in pumping (pump transportability) . On the other hand, 
Invented Products 1-1 to 1-23 are excellent in dry powdering, 
pressure resistance, humidity resistance, pump 

transportability and separation resistance. 

[0045] 
Example 2 

100 parts by weight of rapid - hardening Portland cement 
(Taiheiyo Cement Corp.) , 100 parts by weight of fine aggregate 
[siliceous sand (a mixture of Nos . 3, 4 and 5, manufactured by 
Takeori Kogyo-sho)], 0.0025 part by weight of a thickener 
[Metrose (Shin- Etsu Chemical Co . , Ltd . ) ] , 0.02 part by weight 
of a retarder [sodium citrate (special grade)], 5 parts by 
weight of an expansive material [Denka CSA (Denki Kagaku Kogyo) ] , 
0 . 0015 part by weight of a foaming agent (metal aluminum powder) , 
the powdery dispersant in Table 3 and an anti- foaming agent 
[Foamlex 797 (Nicca Chemical Co., Ltd.)] in an amount shown in 
Table 3 were mixed to produce a grout material . Water was added 
to the grout material, and the mixture was kneaded for 3 minutes 
with a hand mixer to give slurry. This slurry was used in the 
following evaluation. The results are shown in Table 3. 
[0046] 




(2-1) Flowability 

The dropping time (sec.) was measured by "PC Grout Test 
Method (JCSE-F531) " according to Japanese Society of Civil 
Engineering. However, the amount of the powdery dispersant 
added was regulated such that the flow value measured according 
to "JIS R 5201 Cement Physical Test Method" was 250 mm - 10 mm. 
[0047] 

(2-2) Bleeding ratio 

Determined by "PC Grout Test Method (Polyethylene Bag 
Method) (JCSE-F532)" according to Japanese Society of Civil 
Engineering . 

[0048] 
(2-3) Expansivity 

Determined by "PC Grout Test Method (Vessel Method) 
(JCSE-F533)" according to Japanese Society of Civil 
Engineering . 

[0049] 

(2-4) Compression strength 

The material aged for 28 days was measured according to 
"JIS R 5201 Cement Physical Test Method". 
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The weight-% of the anti-foaming agent is weight-% 
relative to the total amount of the copolymer. 
[005l] 

As shown in Table 3, when the powdery di spersant of the 
present invention is used in mortar grout, mortar grout 
excellent in flowability, bleeding ratio, expansivity and 
compression strength is obtained. In particular, when an 
anti-foaming agent is used, compression strength is stabilized. 
For use in mortar grout , Ca salts (Nos. 2-1 to 2-4) of copolymers 
derived from ester type monomers indicate a longer dropping time 
and more stable separation resistance than those of a Ca salt 
(No. 2-5) of a copolymer derived from ether type monomers. On 
the other hand, there is the case where the flowability of No. 
2-6 (Comparative Product) is deteriorated due to excessive 
thickening. 



28 



[Document name] ABSTRACT 
[Abstract] 

[problems to be solved by the problem] 

The present invention provides a powdery dispersant for 
hydraulic compositions, which is excellent in pumping before 
drying and in pressure resistance and humidity resistance. 

[Means to be solve the problem] 

A powdery dispersant comprising a copolymer obtained by 
polymerizing a specific vinyl monomer (a) such as an 
ethylenically unsaturated carboxylic acid derivative having a 
polyoxyalkylene group with a specific vinyl monomer (b) such 
as (meth) acrylic acid etc., wherein the average number of C 2 . 4 
oxyalkylene groups or oxystyrene groups added is 45 to 150, 
(a) / [ (a) + (b) ] * 100 ranges from 0 to 45 (mole-%) , and at least 
part of the copolymer is a polyvalent metal salt. 

[selected Figure] None 
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#5S9§«, TiH-jKic (i) xm2n%\d-)i%mmfa (a) ©nwitT 

gB — AS^C (2) TS^tl^t'-Jk^W (b) ©lffi^±«h<fca^LTt#e>n 

Proof - 2000/11/28 



gg$jf = 1 0 0KO2 0 6 #1852000-36 1 126 'I: • A/ •'20" 

#WVt©¥W4 5-1 5 OT^O, (a) tWmfo (b) <£>t'J£- 

# (a) / C (a) + (b) ] X 1 0 0 = 0 : EJl/%^4 5^%WTT$)0, J. 

[0 0 0 7 ] 

Mb 3] 

R 1 R 2 

Sy c=c / CD 

/ \ 

R 3 (CH 2 ) m (CO) p O(AO) n -X 



[0 0 0 8] 

r \ r 2 : ymm^x^^^-jum 

R 3 : TkmmTXlt- COO (AO) n x 
m : 0 ~ 2 (D^L 
p : 0 Xtt 1 CDgc 

AO : ^lt2~4©t+->7J^U>iX(i^yXfl/> 
n : WttM ;H&T£> 0 2 ~ 3 0 0 <D$c 

x : 7kmm7 L xte8i%& i ~ 1 8 <DT)i*)im 

[0 0 0 9 ] 
Mb 4] 

R 4 R 5 

\ / 

C = C (2) 

/ \ 
R 6 COOM 1 
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mmWr J ^= 1 0 OKO 2 0 6 3fH200Q-361126 • 5-/--21" 

[0010] 

R 4 ~R 6 : IWJ-Tfcg&oT^Tfc^K, ^n^*l7j<|lfCT, ^^SXte (C 
H 2 )m.COOM 2 T^i9, (CH 2 ) ra iCOOM 2 aCOOM'XI* (CH 2 )miC 
OOM 2 <h&7K#j£^J&LTt^Tfccfc<, ffl^Cl^M 1 , M 2 «# 

M 1 , M 2 : tK^M^X^^^S 
ml : 0~2<£>$: 

[0011] 

^^J (: f 3 {c#ffiT^^^ic2~4(D^-^s/y;i/^i/>Sx«^vx^i/ 

EEf£ A O <D ft" 3jp ^ ; 1/ic rtSig* L M a '>T 3 m £ Z> M ffil # & 9 , 
HSlihLT, ^t5[^J4 J CDi|#^AO©^jD ; E;U^<7)¥±^{finM^4 5~ 1 5 0, M a 

[0 0 12] 

(a) > 

-asst u> -cm-znzmmfa (a) ^utft /h+^ux^uv^u^ 

Proof - 2000/11/28 



gjl#-^= l Q Q KO 2 0 6 #1^2000-361126 'M: ' 6/«'ZQ' 

* h * U U >^ U □ -;k ih^ U x^ k >tf 'J ^nfl/^U^ 

;k TU;uT;i/i3-;i/<h©x-7";Hkti, t^u;H6» 

kf>BL 3-^^-3-^1/7^-^ (/^) TUJl'TJ^-JK 

ijD-Jl/,!: (*£0 7^ U;i^£©XX^;WfcW<fcD$?£b^o &*5» nOi 
^•5-l(^±©IM (a) €?l^bTfflViTfe=t^o n«5~2 0 0, ft\Z 8 
~ 1 5 0*W^tV\ 
[0013] 
(b) > 

(2) Ti^n^M* (b) tl/TH 7£'J;USL 
[0 0 14] 

*mw<o®*ftft&mzmi>znz>#m&m** ±.mmmi* (a) (b) 

£ffll^T, ^(D^^TSiif 5. (a) , (b) te, ^tl 

•^n^ssc^ffl-rscit^-r^s. t^iMo^jiit, #p?ps5 9- 1 6 2 1 

6 3 4f&$8, 1#r^0S 62-70250 4#^BS 62-78137 

tRS1#I^4 8 7 0 1 2 0§. ^B^ff^ 5 1 3 7 9 4 5 ^fC^J^^fi^- 
fe^tfbnSo IP*>> Jga&iS&f'T, ±ISh*x^^^a^ (a) , (b) £ 

Proof - 2000/11/28 



iiffiB Wcl 2^*1.1*.^ 2-8 fl- 

gjj#jf = 1 0 0 KO 2 0 6 $f K200Q-361 126 'g: ' ' 26- 

3?£i&&DU ii!i^T5 0~10 0t:T0. 5 ~ i o ntws^stn««fc ^ 

o 

[0 0 15] 

^nig&m«#£MT-^£^\ j^wm^ (a) <h (b) £^ttT- 
9 8 ~ i o o lf%tf t§ <h/0WS b^c 

[0016] 

0 0 PWXL + G 2 5 0 0 PWXL (j£7— ($0 $S) , : 0. 2MU > 

6 =F~ 1 0 0 7? <7)fSB7^Jl< , 17J-2 0 75"7^=fc 9$?£L<> 5. 5 75" ~ 

1 5 7j**MtCjff*LVi. 

[0017] 

!|ft^t££«:T3£, 5 %J^±tW£L< , 1 0%J^±7&i«t0Sf*L<, 2 0% 
. Sftb<ttlOO%«T, M{c£?£L< 12 9 0 %£XTT*$>Z> a d CD^^O 

Proof - 2000/11/28 



g3j## = 1 0 0 KO 2 0 6 #£12000-361 126 '»H: ' g/'28" 

j: o r^sf s ci £ t# aj 2 . 

[0018] 
[0 0 19] 

1-8 011%, Htl5~3 Ol^t^^ct^CfflV^©^!?^ b 
[0 0 2 0] 

*^0J©^*^M^(D#^AO©^SD ; e^gC(7) I F^JMn M «4 5- 1 5 0 T 
tb 9 , W/±'I4, WrMt£<£> e> . n M te 5 0 £JLh, IC6 0 £JLt, *8Nc 7 0 JEA± 

n M « 1 5 OJ^T, Mfc 1 3 0 «T\ «tOIt 1 1 5J^T, 10 0 

[0 0 2 1 ] 

Sit, ^^©^SH^*©^*^ (a) (b) ©fU-g-Matt 

, (a) / ( (a) + (b) ) X10 0 = 0^^4 5 : £)1'%£XT~~C& K) » I-i 

[0 0 2 2 ] 

d£T% n M S^M a lt (a) . (b) ©tt&^Jfc^Sffttt-T* 
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gig#^t = 1 0 0 KQ 2 0 6 £NP2000-361126 ''I:' 9/ ' "20 

[0 0 2 3] 

*mW-Clt, ff(IHt*-;umm*^ (a) © l@J^±i:tfifSfc*-;Umm*^ (b 

&&&mm-rzz (a) w (b) frbtzz&n&fc cksi 

T\ giS}*l^[S]±t5. #^M±g^tM-r^±m*#: (a) ®n©¥^§ 
n MP te> #tt^# (KM) ]Rtf/X«^©ltt&JPHS££tt5±l«# (a) (D 
n©f^lnM„ckOfc^^ Orfr:b"5, n MP >nJ ^»$b<, <£K)ft 
£L<tem±, SlC$fSL<«2^±, ^£»£L<ra5J^±;*:€V>c:<t:T«& 

•So 

[0 0 2 4] 
[0 0 2 5] 
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mtUB ¥rfo 1 2#*1.£e 2-8 3'! 

Hg§= 1 0 0 KO 2 0 6 #1^2000-361 126 -H: " 107-'2e-° 

mtZffiftVtftWLftWlZO. 0 0. 0 5~5li%^ 

Hfc$?£L<, 0. 1 ~3M%^#(C$?3;l^. 
[0 0 2 6] 

7 o~i o o«*%, Mfc£?£b<«9 o~io oa«%T-ab^ 0 

[0 0 2 7] 

-f^xf-m-mmm&Zo 7m^it^ti,x\t, ^)ib^>b^^>b, ft 

[0 0 2 8] 

0. 0 1~5SS9SjW£L<» 0. 0 2~3fiS%7^H^£? 
[0 0 2 9] 
[HMW 

S# (a) , n= 1 0) 2 9 5S*g&, *^£'JJU&7 6. 7 mfig|5£zg£-Lfc 

5 %- 2 -^;i/^7°hX^y-;U7K^4 4. 9Sfl:g&<h> 5% -MS? 
7>^EX^7A7K^8 5. 2fi*g|5(D3^^l5lBf KTffTU 3 & 9 0 

Proof - 2000/11/28 



• • • c 

ItU 0 ffiEl^'l'i^ £ 8 : 0- 
11#^= 1 0 OKO 2 0 6 #1^2000-361 126 'M:' ll/ Z(T 

- TK^M 13. 1 3 0 #/WT$iTU $iTf£|W]?UT 2 PtP*g 

MfC, 7k$Kt#;V>^A5 2. 7 mm^Zm^T^U I, fzi&. ?££PU iif^ 
^fI3 6 0 0 0(D^S-&#: CC ai| (4»frl^8 0%) ) 1 ^©itffi^ 2 
) SI *<Dfe<Dm®l?2>#km&{t<DC ai&bzn\zmvT*$um8 o± 

i o 

[0 0 3 0] 

m&mi £mm<D% : ?xmRjfc®&\z, 7k 2 6 eiigK&M^titi^f 

ofeo i^TSifi^Tlr8 0 < C^T#rUUfc^ 60%-^ h^'Jxf- 
l/V^U^-J^y/^^ULz-h (fii* (a) , n=12 0) zK^^5 0 8 
. 5m«gG> ^ h^v-#Ux5 L I/>^Un-;^/^^^U l/-h (a 
) , n = 9) 4 2. 2MS8B, ^^^UJ^3 6. 6 MSB Sril-g-b 5 
%- 2 7 NX^/-;McJgi£4 4. 3S*&|5ch, 5%-»7>^ 
^AzkJg?£5 1. 7fiS»3^£|WJB#{c:MTU 3 $E<h 9 0 #rtHj-«T£ 

5. 8fiftffl5£3 0#tf>ttTi«TU «T^iST 2 B#raSafiJc*-&fe. MfC 7k 

0 0 0<Ditm£-#: (Call (*fu£8 0%) ] (^1^0*1^1 7) £f#fc 
. S 1 *©ffi©SHH-r-5*S^©C a^fe^n^^p^T^^P^S 0 ± 1 0 %T 

[0 0 3 1 ] 
Mit#J 3 

M¥7 - 3 0 9 6 5 6^^g©7j<^f4t'-;^fi^{*(7)Mit^ri(c2pi;, 

tz^miti- h u OAt'f^AT7jcK<k*;u->^A^ffl^T, s 1 <D#m&# 1 8 

(Cai& («8 0%) ] £SiSLfc. 

[0 0 3 2 ] 
Mia^'J 4 

^¥9 - 3 0 9 7 5 6^^$g©^j?0 0 4 2 fB«c(OM3t^&(c£p CTg 1 (D 

Proof - 2000/11/28 
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ggiH-^= l 0 QKQ2 0 6 13^2000-361 126 'H:' 13/"W 

• MET PEG : ^ h^y^UXfl/>^iJ 3-M/7U^X-f Jl/ 

• MA A : *^£7 UJUSS 

• MS A : )V7s)V*>m 

• MA : &zfc"7l"f >^ 

• Mw : lifi^^fl. 

[0 0 3 5] 

[0 0 3 6] 

(A) &%ffl<Dn H 

7k\zmmisfrftmM&^mmm^T*ffij±m% u & *> <& 3-4% ©mist 
> ;*-*im k s 1 m £ <r> v izm zftmrno n M t r . 

fc^o, *H-NMR©SlJ3£tt, V a r i anttS l"UN I TY- I NOVA 5 0 
Oj (5 0 0MHz) f-^^>ht6 4 0 0 0, m'J^tSH 10 0 0 

0 . 0Hz, A^UT^S (4 5° A°;UX) 60/isec, A;i/7< ilSMfpl 3 0 s e 
c , iJj^^S 2 5. 0 ©&#Tfro fc. 
[0 0 3 7 ] 

(B) ftWLM<DM* 

?k (3 ^» l rz #mm % m.mm m n. * T^asas u & <e> & stm- u 1 h 

fS#{tS<h^b> C(S-s)/S] xi0O£ft£U #f»:aj£#a>¥S# (a 
) tMmfc (b) <DfiJ^MaS:3}c«>S. 
[0 0 3 8] 
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mm, b 1 2.^ * > e 3 g.g- 

giff|^= l Q QKQ 2 0 6 #1^2000-361126 »H:' l4/'frT 

( 1 - 1 ) 

* 1 <7)#«&l<Z>7Ki@?££\ ]|&Jtl£©§iJP/^&J 1 mmtfti «t "5 
BlgbTSFffifc^SgfcAn, 1 0 5t:T2NPKf£ift-rs. l£«bfc#«#J**lga> 
b4 0mmXl 5mmOK»M-S:f^$Sib, S^lSlO— Jffi*^ e>*5 1 cm<£>®F/r£: 

O-© : 3 0 , CT*l»*{kpJ^TfeS^ 4 0 'CPSttfc b < teMttTO 
O : 2 0 o CT^*^"pTtgTfe^^\ 3 Ot«feL<f«M 

a~o : i ox:-emmkvimT"foz>fi^ 2 o c c-e^t>b< tzmmt^m 

A : 1 ■ 0"C-Cl»*^^ 

X : 1 otm 

[0 0 3 9] 
( 1 - 2 ) If EE14 

^M^^'JX?l/>i©^ ($S2 5 0 cm 3 ) C2 5 0 cm 3 3fe£EU 
bfc#&Tl 0 0 0 k g f /m 2 (D^fi££Wct^-C\ 2 OtTSIlfc. 1 
B^&tf 7 B^ld 14 10 jumlfaji^^S'J^b, TfB0>&^TifJ£i±£M5b 

© : ISiiiii^ 9 5 %m 1 0 0 
O-© : SSil®^ 9 0 %m 9 5 %£TF 

o : mmmms o %M9 o %ot 

A-O : ISiSiS^ 7 0%^8 0 %OT 
A : If m$>m 5 0 %itg 7 0 %J^T 
x : ffim&ms 0 %J^To 
[0 0 4 0] 

( 1 - 3 ) imtt 
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*itB 0 TO 1 3£1 .1 
lit 1 0 0KQ2 0 6 #1^2000-361126 1$/ 2*0 

3oomi ti-^-fcM^^j 1 o b^x'2nmnmm(D%(D). 5 0 
o~© : 7mm2%m4%vxr mmftm9 6%vx±9 8%?km) 

O : 7fc#S4 %ig6 %J^T mWtttm 9 4 %J^Jt 9 6 
A-O : zk#* 6 %m 8 iMW^ 9 2 9 4 

a : *^i8 %n o %&rf mmftm9 o %^±9 2 
x : 0 %m mmftm9 0 . 

[0 0 4 1 ] 
(1-4) ^>yfe1SH4 
$H83fla>zk$gi« (W^4 01I%) 0 2Ot©lR!iI*. B^lHl^SIt^ 

© : *i^4 0 OmP a • s &>±4 2 OmP a • s 

0~© : f£^4 2 OmP a • s J^±4 5 OmP a • s &ffi 

O : ¥£S 4 5 0 mP a • s J^± 5 0 0 m P a • s &ffi 

A~0 : ttS 5 0 OmP a • s 6 0 OmP a • s 

A : 3teS 6 0 0 m P a • s 7 O 0 m P a • s ifcffi 

X : ttffi 7 0 0 m P a • s 
[0 0 4 2] 
( 1 - 5 ) #»Hgtn;te 

#i!tg<J> 7]c 3 6 0 g, -izp<> N 8 0 O g, «H#*f 1 8 0 0 g$W;i/5*f 

- (j i s r 5201. 8mm) -n-mmvxmz : Eju^)i^, ±$mxmn 

OTflrtU 0 0mm> TSB^aJMPSRES^ 2 Omm, £3t&«3 0 0mmT&5 
£ S S*8itT $ i* . ±%mAffl a ^ e> g StIS U £ €f \z =e ;i/ ^ ;i/ < t h 
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, ^1/^^70-1^2 9 Omm± 1 Ommi^^ct^ilL,/:, 
[0 0 4 3] 
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